Catalyst 1:
A flame dried 250 mL flask fitted with a condenser under argon atmosphere was charged with meso-1,2-bis(phenylsulfinyl)ethane (2.53 g, 9.1 mmol), Pd(OAc) 2 (2.04 g, 9.1 mmol), and CH 2 Cl 2 (101 mL). The mixture was stirred at 40°C for 24h. The solution becomes dark red and homogenous during the reaction time. The solution was concentrated in vacuo and dried with a stream of N 2 for 6 h to give a dark red solid used without further purification. NOTE: The catalyst must be stored at or below 4°C. The catalyst slowly decomposes at ambient temperature; however, it may be stored for prolonged periods (months) at reduced temperatures. 1 H NMR and IR spectra of this catalyst look like 1,2-bis(phenylsulfinyl)ethane and Pd(OAc) 2 . Trace amounts of phenyl vinyl sulfoxide can be observed by 1 
(-)-(S)-1-((R)-2,2-dimethyl-1,3-dioxolan-4-yl)pent-4-enyl 4-nitrophenyl sulfonylcarbamate:
Product obtained as a light yellow oil. 1 BisSO Ligand = 1,2-bis(phenylsulfinyl)ethane. b Average of two runs. c Determined by GC analysis (R' = p-Tol) or 1 H NMR (R' = p-ClPh, p-NO 2 Ph, o-NO 2 Ph) of crude reaction mixture. d Reaction run using 10 mol% p-nitrobenzoic acid and oxygenated DCE. e Isolated yield of major syn-product, >20:1 syn:anti. Entry 1: A 1 dram vial (topped with a Teflon-lined cap) was charged with (±)-2-methylhept-6-en-3-yl tosylcarbamate 2a (325.3 mg, 1.00 mmol). The following solids were all first weighed to wax paper then sequentially added to the vial: phenyl benzoquinone (368.4 mg, 2.0 mmol), 1,2bis(phenylsulfinyl)ethane (13.9 mg, 0.05 mmol), 1 (50.3 mg, 0.10 mmol), Teflon stir bar. THF (1.51 mL) was added, the vial was capped and placed in a 45°C oil bath and stirred for 72 hours. The reaction mixture was transferred to a separatory funnel and diluted with CH 2 Cl 2 (25 mL). Saturated NH 4 Cl (15 mL) and brine (15 mL) were added and the aqueous and organic layers were separated. The aqueous layer was extracted with CH 2 Cl 2 (3 x 25 mL). The combined organic layers were dried over MgSO 4 , filtered, and concentrated in vacuo. A portion of the crude reaction mixture was analyzed by GC to obtain the crude diastereoselectivity. After analysis, this sample was added back to the total crude reaction mixture. Purification by flash chromatography (1:1 hexanes:methylene chloride, gradient 1.0-2.5% acetone) provided a mixture of syn-and anti-(±)-6-isopropyl-3-tosyl-4-vinyl-1,3-oxazinan-2-one. Run 1: (49.8 mg, 0.15 mmol, 15% yield [5.3:1 dr]); Run 2: (45.3 mg, 0.14 mmol, 14% yield [4.9:1 dr]). Average: 15% yield, 5.1:1 dr (syn: anti).
Synthesis of Alcohol

Optimization of Allylic Amination Reaction
Entry 2:
A 1 dram vial (topped with a Teflon-lined cap) was charged with (±)-2-methylhept-6-en-3-yl 4-chlorophenylsulfonylcarbamate 2b (103.7 mg, 0.30 mmol). The following solids were all first weighed to wax paper then sequentially added to the vial: phenyl benzoquinone (110.5 mg, 0.6 mmol), 1,2-bis(phenylsulfinyl)ethane (4.2 mg, 0.02 mmol), 1 (15.1 mg, 0.03 mmol), Teflon stir bar. THF (453 µL) was added, the vial was capped and placed in a 45°C oil bath and stirred for 24 hours. The reaction mixture was transferred to a separatory funnel using a minimal amount of methylene chloride and diluted with Et 2 O (30 mL). The organic layer was washed with saturated aqueous NaHSO 3 (25 mL), water (15 mL), 5% aqueous K 2 CO 3 (25 mL), and water (15 mL). The organic layer was dried over MgSO 4 , filtered, and concentrated in vacuo. A portion of the crude reaction mixture was analyzed by GC to obtain the crude diastereoselectivity. After analysis, this sample was added back to the total crude reaction mixture. Purification by flash chromatography (1:1 hexanes:methylene chloride, gradient 1.0-2.5% acetone) provided a mixture of syn-and anti-(±)-3-(4-chlorophenylsulfonyl)-6-isopropyl-4-vinyl-1,3-oxazinan-2-one. Run 1: (37.1 mg, 0.108 mmol, 36% yield [3.4:1 dr]); Run 2: (40.2 mg, 0.117 mmol, 39% yield [4.0:1 dr]). Average: 38% yield, 3.7:1 dr (syn: anti).
Entry 3:
A 1 dram vial (topped with a Teflon-lined cap) was charged with (±)-2-methylhept-6-en-3-yl 4-nitrophenylsulfonylcarbamate 2c (106.9 mg, 0.30 mmol). The following solids were all first weighed to wax paper then sequentially added to the vial: phenyl benzoquinone (110.5 mg, 0.6 mmol), 1,2-bis(phenylsulfinyl)ethane (4.2 mg, 0.02 mmol), 1 (15.1 mg, 0.03 mmol), Teflon stir bar. THF (453 µL) was added, the vial was capped and placed in a 45°C oil bath and stirred for 24 hours. The reaction mixture was transferred to a separatory funnel using a minimal amount of methylene chloride and diluted with Et 2 O (30 mL). The organic layer was washed with saturated aqueous NaHSO 3 (25 mL), water (15 mL), 5% aqueous K 2 CO 3 (25 mL), and water (15 mL). The organic layer was dried over MgSO 4 , filtered, and concentrated in vacuo. A portion of the crude reaction mixture was analyzed by GC to obtain the crude diastereoselectivity. After analysis, this sample was added back to the total crude reaction mixture. Purification by flash chromatography (1:1 hexanes:methylene chloride, gradient 1.0-2.5% acetone) provided a mixture of syn-and anti- 
Entry 4:
A 1 dram vial (topped with a Teflon-lined cap) was charged with (±)-2-methylhept-6-en-3-yl 2-nitrophenylsulfonylcarbamate 2d (106.9 mg, 0.30 mmol). The following solids were all first weighed to wax paper then sequentially added to the vial: phenyl benzoquinone (110.5 mg, 0.6 mmol), 1,2-bis(phenylsulfinyl)ethane (4.2 mg, 0.02 mmol), 1 (15.1 mg, 0.03 mmol), Teflon stir bar. THF (453 µL) was added, the vial was capped and placed in a 45°C oil bath and stirred for 24 hours. The reaction mixture was transferred to a separatory funnel using a minimal amount of methylene chloride and diluted with Et 2 O (30 mL). The organic layer was washed with saturated aqueous NaHSO 3 (25 mL), water (15 mL), 5% aqueous K 2 CO 3 (25 mL), and water (15 mL). The organic layer was dried over MgSO 4 , filtered, and concentrated in vacuo. A portion of the crude reaction mixture was analyzed by GC to obtain the crude diastereoselectivity. After analysis, this sample was added back to the total crude reaction mixture. Purification by flash chromatography (1:1 hexanes:methylene chloride, gradient 1.0-2.5% acetone) provided a mixture of syn-and anti- Entry 5: A 1 dram vial (topped with a Teflon-lined cap) was charged with (±)-2-methylhept-6-en-3-yl 4-nitrophenylsulfonylcarbamate 2c (106.9 mg, 0.30 mmol). The following solids were all first weighed to wax paper then sequentially added to the vial: phenyl benzoquinone (110.5 mg, 0.6 mmol), 1,2-bis(phenylsulfinyl)ethane (4.2 mg, 0.02 mmol), p-nitrobenzoic acid (5.1 mg, 0.03 mmol), 1 (15.1 mg, 0.03 mmol), Teflon stir bar. DCE (453 μL, O 2 was bubbled through the solvent for 30 minutes prior to addition) was then added to the vial followed by blowing a stream of O 2 over the vial for 5 seconds before sealing and placed in a 45°C oil bath and stirred for 24 hours. The reaction mixture was transferred to a separatory funnel using a minimal amount of methylene chloride and diluted with Et 2 O (30 mL). The organic layer was washed with saturated aqueous NaHSO 3 (25 mL), water (15 mL), 5% aqueous K 2 CO 3 (25 mL), and water (15 mL). The organic layer was dried over MgSO 4 , filtered, and concentrated in vacuo. A portion of the crude reaction mixture was analyzed by 1 HNMR to obtain the crude diastereoselectivity. After analysis, this sample was added back to the total crude reaction mixture. Purification by flash chromatography (1:1 hexanes:methylene chloride, gradient 1.0-2.5% acetone) provided a mixture of syn-and anti-(±)-6-isopropyl-3-(4-nitrophenylsulfonyl)-4-vinyl-1,3-oxazinan-2-one. Run 1: (87.2 mg, 0.25 mmol, 82% yield [5.8:1 dr]); Run 2: (82.9 mg, 0.23 mmol, 78% yield [6.2:1 dr]). Average: 80% yield, 6.0:1 dr (syn: anti).
Entry 6:
Following the procedure outlined in Entry 4 (±)-hept-6-en-3-yl 4nitrophenylsulfonylcarbamate 2e (102.7 mg, 0.30 mmol) was used. Use of DIPEA to promote reactivity: A 1 dram vial (topped with a Teflon-lined cap) was charged with (±)-2-methylhept-6-en-3-yl tosylcarbamate 2a (325.3 mg, 1.00 mmol). The following solids were all first weighed to wax paper then sequentially added to the vial: phenyl benzoquinone (368.4 mg, 2.0 mmol), 1,2-bis(phenylsulfinyl)ethane (13.9 mg, 0.05 mmol), 1 (50.3 mg, 0.10 mmol), Teflon stir bar. To a separate vial was added DIPEA (10.5 μL, 0.06 mmol) and transferred to the solids vial using THF (1.51 mL divided into three equal portions). The vial was capped and placed in a 45°C oil bath and stirred for 24 hours. The reaction mixture was transferred to a separatory funnel and diluted with CH 2 Cl 2 (25 mL). Saturated NH 4 Cl (15 mL) and brine (15 mL) were added and the aqueous and organic layers were separated. The aqueous layer was extracted with CH 2 Cl 2 (3 x 25 mL). The combined organic layers were dried over 
Scope of Allylic Amination Reaction
General Procedure B for Allylic Amination Reaction: In a one dram vial was added the corresponding carbamate starting material (1 equiv.), phenyl benzoquinone (2 equiv.), pnitrobenzoic acid (0.10 equiv.), 1,2-bis(phenylsulfinyl)ethane (0.05 equiv), Pd(OAc) 2 / 1,2bis(phenylsulfinyl)ethane catalyst 1 (0.10 equiv., Aldrich Chemical Company) and a Teflon stir bar. In a separate flask, O 2 gas was simultaneously bubbled through 1,2-dichloroethane for thirty minutes. The oxygenated 1,2-dichloroethane (0.66 M) was then added to the previous one dram vial, O 2 gas was blown over the vial for 5 seconds, and the vial was sealed with a Teflon lined cap. The reaction vial was then vortexed until the solution appeared homogeneous and stirred in a 45° C oil bath for 24 hours. The solution was allowed to cool to room temperature and then transferred using a minimum amount of dichloromethane to a 250 mL separatory funnel. The solution was diluted with 15 mL of diethyl ether and rinsed 1x 15 mL aqueous sodium bisulfite (sat.), 1x 15 mL water, 1x 15 mL 5% aqueous K 2 CO 3 /H 2 O and 1x 15 mL water. The organic layer was collected and dried over MgSO 4 , filtered and concentrated in vacuo. The crude reaction mixture was purified using flash column chromatography. In general, the major syndiastereomer can be isolated by flash chromatography (25-35% gradient EtOAc/hexanes) directly from the crude reaction mixture.
The stereochemistry of the syn-and anti-diastereomers was determined through their vicinal coupling constants ( 3 J H5H6 ). In general, syn-oxazinanones show a coupling constant between C 5 H a and C 5 H b with C6H within 7.5-8.0 Hz and 9.5-10.5 Hz respectively, and the antioxazinanones show a coupling constant within 2.5-3.5 Hz and 4.5-5.5 Hz respectively. Reference 9 provides a more detailed description of this data. A representative example of both syn-and anti-products are shown below. The relative stereochemistry was also confirmed through the crystal structure of (±)-(4S,4aS,8aR)-3-(4-nitrophenylsulfonyl)-4-vinyloctahydro-2Hbenzo[e] [1, 3] oxazin-2-one and (4R,6S)-6-((R)-1,2-dihydroxyethyl)-3-(4-nitrophenylsulfonyl)-4vinyl-1,3-oxazinan-2-one. 
(±)-(4R,6S)-6-isopropyl-3-(4-nitrophenylsulfonyl)-4-vinyl-1,3-oxazinan-2-one:
(±)-6-isopropyl-3-(2-nitrophenylsulfonyl)-4-vinyl-1,3-oxazinan-2-one:
Racemic (±)-2methylhept-6-en-3-yl 2-nitrophenylsulfonylcarbamate (106.9 mg, 0.30 mmol) was reacted according to Table 1, 
(±)-3-(4-nitrophenylsulfonyl)-4-vinyl-1,3-oxazinan-2-one:
Pent 
(±)-(4R,6S)-6-isopropyl-6-methyl-3-(4-nitrophenylsulfonyl)-4-vinyl-1,3-oxazinan-2-one:
Racemic (±)-2,3-dimethylhept-6-en-3-yl 4-nitrophenylsulfonylcarbamate (111.1 mg, 0.30 mmol) was reacted according to general procedure B. 
(±)-methyl-2-((4R,6S)-3-(4-nitrophenylsulfonyl)-2-oxo-4-vinyl-1,3-oxazinan-6-yl)acetate:
Racemic ( . Racemic standard (±)-(4S,6S)-6-methyl-3-(4-nitrophenylsulfonyl)-4-vinyl-1,3-oxazinan-2was synthesized according to this procedure. Chrial HPLC (Chiral Technologies Inc. Chiralpak AD-RH column (0.46 cm x 15 cm)) was used to determine the enantio-purity of (+)-22 which was determined to be >99% ee. This indicates that the allylic C-H amination proceeds with no erosion of ee.
(-)-(4S,6S)-6-methyl-4-vinyl-1,3-oxazinan-2-one:
To a 10 mL flame dried flask was added (+)-(4S,6S)-6-methyl-3-(4-nitrophenylsulfonyl)-4-vinyl-1,3-oxazinan-2-one (372.5 mg, 1.14 mmol), K 2 CO 3 (472.6 mg, 3.42 mmol) and a Teflon stir bar. The reaction flask was purged with argon followed by the addition of DMF (2.85 mL). The mixture was cooled to 0°C then PhSH was added (140 μL, 1.37 mmol) dropwise slowly. The reaction mixture was stirred for 30 minutes then filtered over a silica plug followed by 150 mL of 10% MeOH/methylene chloride. The crude mixture was concentrated in vacuo under high heat (50-60°C) to remove the remaining DMF. Purification by flash column chromatography (3% MeOH/methylene chloride) yielded 146.4 mg (91%) of a light yellow oil. 1 Toluene (1mL) was then added to the flask and removed in vacuo three times. A Teflon stir bar was then added followed by purging the flask with an argon balloon. THF (1.5 mL) was added to the flask then cooled to -78°C. n-BuLi (0.45mL, 1.6M in hexanes) was then added dropwise. The reaction was stirred for 30 minutes followed by the quick addition of but-3-enyl trifluoromethanesulfonate (178.1 mg, 0.87 mmol). The reaction was stirred at -78°C for an additional 30 minutes then warmed to 0°C for 30 minutes. The reaction was quenched with water, extracted with Et 2 O (3 x 25 mL) and the combined organic extracts were dried over MgSO 4 .
The crude mixture was concentrated in vacuo and purified by flash column chromatography (1.5% MeOH/methylene chloride) yielding 126.3 mg (89%) of a light yellow oil. 
(-)-(3S,4aR)-3-methylhexahydropyrido[1,2-c][1,3]oxazin-1(3H)-one:
To a 50 mL sealed tube was added (-)-(4S,6S)-3-(but-3-enyl)-6-methyl-4-vinyl-1,3-oxazinan-2-one (126.5 mg, 0.65 mmol), Grubb's (II) catalyst (44.0 mg, 0.05 mmol), toluene (13.0 mL) and a Teflon stir bar. The reaction was heated to 65°C for 3 hours. The solution was then allowed to cool to room temperature then passed through a silica plug using 5% EtOAc:methylene chloride to remove the catalyst then 10% EtOAc:Methylene Chloride to remove the product. The crude mixture was concentrated in vacuo and taken on to the next step without further purification. To a flame dried flask was added Pd-C (10% w/v, 99.0 mg), MeOH (6.5 mL) and a Teflon stir bar. H 2 gas was bubbled through the solution for 30 minutes followed by the addition of crude (3S,4aS)-3-methyl-4,4a,7,8-tetrahydropyrido[1,2-c] [1, 3] oxazin-1(3H)-one. The mixture was stirred until complete conversion was shown by TLC. The mixture was filtered through a celite plug then concentrated in vacuo. Purification by flash column chromatography (0.5% MeOH:methylene chloride) yielding 87.7 mg (80%) of a white solid. 1 
